ABSTRACT
INTRODUCTION
ood security is a broad concept that includes issues related to the nature, quality, food access and security of the food supply (Iram & Butt, 2004) . The problem of food security includes people's risks of not having access to the required food. Food insecurity is increasing in the world where 925 million people are undernourished. Approximately 900 million of these are living in developing countries (FA0, 2010) . The status of food insecurity and hunger cannot be captured by any single indicator. The United States Department of Agriculture (USDA) has developed a food security measurement, including the following types of household conditions, events, behaviors, and subjective reactions (USDA, 2000):

Anxiety that the household food budget or food supply may be insufficient to meet basic needs;  The experience of running out of food, without money to obtain more;  Perceptions by the respondent that the food eaten by household members was inadequate in quality or quantity;  Adjustments to normal food use, consuming fewer or cheaper foods than usual;  Instances of reduced food intake by adults in the household or consequences of reduced intake, such as the physical sensation of hunger or loss of weight; and  Instances of reduced food intake or consequences of reduced intake for children in the household.
All of these food security questions have two characteristics in common. Each question aims to assure that the reported behavior or condition occurred because of household financial limitations by including phrases such as "because we couldn't afford that" or "because there wasn't enough money for food" (USDA, 2000: 9). PinstrupAndersen (2009: 1) argues that household food security may not ensure food security for all its members. Firstly, having the financial means to acquire enough food may not be converted into actual food acquisition. Household preferences may not prioritize food acquisition over the acquisition of other goods and services, such as school fees and housing. Secondly, the intra-household allocation of the food may not be based on the needs of each individual member. The multidimensional nature of food security has rendered the measurement of food security difficult (Abuelhaj, 2007) . Accounting for the complexity in measuring such a construct, analysts have turned to measure distinct facets of food security rather than the whole. These could be limited to measuring distinct aspects, such as quantity or quality of consumed food or the psychological, social and cultural aspects of food insecurity (Elijah, 2010: 1) . Monitoring food security can help to identify and understand this basic aspect of well-being of the population and to identify population subgroups or regions with unusually severe conditions. Food insecurity results in substantial productivity losses because of reduced work performance. Food security and adequate nutrition are seen as beneficial inputs to economic development. Poor nutrition and health in early childhood can have long-term consequences that affect the child's progress in school (Von Braun, 1992: 23) .
Food security is part of the section 27 Constitutional rights in South Africa. The Constitution states that every citizen has the right to have access to sufficient food and water. The Reconstruction and Development Programme (RDP) in 1994 identified food security as a priority policy objective. As a result, the government reprioritized public spending to focus on improving the food security conditions of historically disadvantaged people. The policy resulted into increased spending in social programs by all spheres of government, such as school feeding schemes, child support grants, free health services for children between 0-6 years, for pregnant and lactating women, pension funds for the elderly, the working for water programme, and community public works programs (ANC, 1994). The efforts to address food security culminated in the compilation of the integrated food security strategy. The vision of the Integrated Food Security Strategy is to attain universal physical, social and economic access to sufficient, safe and nutritious food by all South Africans at all times to meet their dietary and food preferences for an active and healthy life (Department of Agriculture, 2002) . At the national level, South Africa is food secure as it adequately produces its main staple foods and has the means to imports what it needs to meet its food requirements. National food security indicators reveal that South Africa has been meeting its food needs of its growing population at a national level in the past. Household level analysis reveals a different picture. The South African reality is that approximately fourteen million South Africans are vulnerable to food insecurity. Among these, women, children and the elderly are particularly vulnerable. Further analysis shows food insecurity is highest among the African population, but also affects many Coloured households. A study by Jacobs (2009) It is well documented that South Africa's historical circumstances have shaped the present configuration of poverty and opportunities along racial lines. Disadvantaged groups were systematically left with relatively little in the way of land and other resources and were not afforded education of a quality comparable to that of whites. Food consumption is an important issue in South Africa, given its relation to poverty and deprivation. With the pressing need to increase food security, understanding the determinants of demand for food has become a vital task. A formerly blacks-only township in South Africa provides an ample case study. Von Braun et al. (2009) notes that household food security monitoring requires disaggregated consumption information at the household level, based on surveys. They further argue that socio-economic, demographic and nutritional variables can complement programs that monitor changes in household food security. To understand household food security status, it is necessary to investigate how the resources of a household determine its access to food (Altman et al., 2009:7) . Several studies have been undertaken in other parts of the world in an attempt to measure food security. Arene (2008) used logistic regression to analyze the food security status of households in Nigeria. A food secure household was one whose per capita monthly food expenditure was at least two-thirds of the mean per capita monthly food expenditure of the sample. The study found household income and the age of the head of the household as important determinants of food security. A study by Bashir et al. (2012) in Pakistan concluded that household's monthly income and household head's education levels were positively impacting household food security. On the other hand, the household head's age and family size were negatively associated with household food security. The food security status of the landless households was measured by calculating their per capita calorie intake using a 7-day recall method. The calculated calories were converted into per capita intakes after adjusting to adult equivalent units to nullify the impacts of age and gender differences.
For this study, food security is defined as the ability of a household to secure enough food to ensure adequate intake for all its members. The South African National Department of Agriculture's proxy food poverty line was used as a measure of the food security status of a household. A household's total food expenditure was compared to the proxy food expenditure poverty line of R260 per adult per month. A random sample of households was surveyed in a township called Bophelong (about 70km south of Johannesburg).
RESEARCH METHODOLOGY Study Area
The geographical area covered by the study entails the area called Bophelong, located near Vanderbijlpark in the southern part of Gauteng. Bophelong was established in 1955. The area belongs to the Emfuleni Municipality in the southern part of the Gauteng Province of South Africa. In the late 1990s, the area was extended with the addition of 10,000 new so-called low-cost houses. Most of the people who settled in these new houses were poor and previously could not afford a house. The population in Bophelong is approximately 37,779 and the number of households is estimated to stand at 12,352. The average household size in Bophelong, calculated from Statistics SA data (2007), is three persons per household. The average household size for Emfuleni, as a whole, is 3.52 individuals. Bophelong is approximately 9 square kilometers in size. Its residents are mainly employed as domestic or industrial workers in the nearby town of Vanderbijlpark. Previous studies have found seemingly high poverty levels in the area, where 67% of the households were found to be poor in 2003 (Slabbert, 2003) . A study by Sekhampu (2004) reported that 62% of the households were poor using income measures of poverty. A similar study by Slabbert (2009) revealed increasing levels of poverty where 69% of the sampled population in Bophelong was found to be poor. The data for this study were collected during March 2012. A total of 600 questionnaires were randomly administered in the area through face-to-face interviews. Data from 585 households were analyzed to serve the purpose of this study. The survey questionnaire was tested before its distribution and necessary adjustments were made. Data were collected by interviewing the household head (the major decision-maker). The questionnaire included information on demographics, respondents' income and expenditure patterns, and their general view about their socio-economic status. Data were collected on monthly household expenditure on food and non-food items. Several statistical methods were used to analyze the data using Statistical Package for the Social Sciences (SPSS). Data were analyzed using food security status estimation and logistic regression analysis.
Data Analysis
The data were analyzed in two stages. Stage one calculates the food security status of each household and stage two is an analysis of the determinants of food security. The Department of Agriculture's recommended food security poverty line was used to aggregate households into food secure and insecure. Each household's total monthly food expenditure was compared with their specific food poverty line based on household size, gender and age distribution of the household members. The South African food security policy recommends an adult individual daily energy consumption of 2,650 kilojoules. The policy sets an adult equivalent food poverty line of R260 per individual expenditure for food every month to serve as a proxy indicator for food security. This amount is said to cover 70% of the basic nutrition basket (Department of Agriculture, Forestry & Fisheries, 2012: 9). Because individuals vary greatly in their nutritional needs, the food poverty line was equalized using the recommended energy allowances based on the gender and age distribution of the household members. Table 1 shows the equivalence scale for the different age groups and gender as recommended by the National Department of Health in South Africa. Although adjustment factors are available to account for pregnancy and lactation, as well as for HIV status, these have not been included in the calculation. 
Regression Model
A binary logistic regression model was used to determine the effects of some socio-economic and demographic characteristics of the households on their food security status. The binary logistic specification is suited to models where the endogenous variable is dichotomous, which, in this case, are the households who are food secure and those who are food insecure. Food security status was measured using a bid value of one or zero, where one represents food secure and zero represents food insecure. The logistic regression then provides a model of observing the probability of a household becoming food secure or food insecure. The selection of variables likely to influence household food security relies on previous studies by Stewart et al. (2004), McCracken and Brandt (1987) , and Redman (1980). The regression model was estimated as follows:
where Y is the food security status (1 if household is food secure and 0 if household is food insecure), while X t is vector of explanatory variables, and β 0 is the vector of unknown parameters (Intercept), and ℓ t is the error term. The following socio-demographic characteristics are therefore hypothesized to influence total household food security: β 1 total monthly household income recorded in Rands, β 2 household size, β 3 education attainment of the household head, β 4 gender, β 5 age, β 6 marital status, and β 7 employment status of household head.
EMPIRICAL FINDINGS The Demographic Characteristics Of The Respondents
The sample data were based on responses from the head of the household. The results showed that the youngest head of household was 18 years and the oldest was 90 years old. The number of persons per household varied from 1 to 13 members. The average household had four members. There were greater variations in household income, with the lowest household income recorded at R30 per month and the highest at R18,000. Household income is the total income earned/received by the various household members. Furthermore, 49.4% of households were headed by females (G_Head). The average number of years of schooling of the respondents (Educ_Head) was 6.21 years, which equates to primary school education. A small percentage (1.6%) of household heads had a postschool qualification and 12.5% of the respondents had no formal education. An analysis of the marital status of the respondents shows that 47.2% were married. Regarding the employment status of the respondents, 58.1% were not employed. The lowest monthly food expenditure was R90 and the highest at R3,686 per month. The monthly average food expenditure was recorded at R748.93.
An Analysis Of The Food Security Status Of The Households
For the purpose of this study, a food security poverty line was individually calculated for each household and the household's food consumption was compared to its own individual poverty line. These calculations allow one not to only account for the number of food secure households, but also the extent of the food insecurity. The results of the survey showed that 26% of sampled households were food secure. These are households whose total food expenditure was greater than their respective food poverty line.
Factors Affecting Household Food Security
The results of the regression analysis on the factors that affect household food security are shown in Table  2 . The results of the survey show that household income (HH_Income), household size (HH_Size), age (Age_Head), gender (G_Head), the employment (ES_Head) and marital status (MS_Head) of the head of the household are important predictors of household food security. These variables were found to be statistically significant predictors of household security. Specifically, household size (HH_Size; p=0.000) and the marital status of the head of the household (MS_Head; p=0.018) had a negative influence on the food security status of a household. Other variables of significance (household income-HH_Income; p=0.000), the age-Age_Head; p=0.011) and gender of the household head (G_Head; p=0.001) were found to exert a positive impact on food security. The educational attainment of the head of the household (Educ_Head) was not important in explaining the variations in household food security status. The statistical non-significance of this coefficient suggests that this variable is not important with regard to explaining the food security status of the sampled households. To select a good model, a number of tools for model adequacy can be employed. The Hosmer-Lameshow goodness of fit statistic shows the possible deviation from the underlying fitted distribution, while the percentage of correct predictions made after fitting the model on the observed data is another way to assess its applicability. The model containing all explanatory variables was significant χ² (5 N= 585) = 173.80 P < 0.001, implying that the variation in food security status is due to the stated socio-economic and demographic characteristics of the sample. The model, as a whole, explained 25.7% (Cox and Snell R Squared) and 37.6% (Nagelkerke R Squared) of the variance in household food security status and correctly classified 82.6% of all cases.
DISCUSSION AND CONCLUSION
The results of the regression analysis on the factors influencing household food security status suggest that household income, household size, age, employment status, gender and the marital status of the head of the household are significant predictors of food security. Specifically, household income is positively associated with the food security status of a household. Household income is important as it determines how much can be spent on various needs of the household. The quantity and quality of a household's expenditure patterns are highly correlated with the purchasing power of the household. A household's monthly income consists of the total monetary receipts (income from salaries, help in kind, etc.) from all sources. These findings are consistent with similar studies on food security. Bashir et al. (2010) also found a positive impact of income on food security. Another study by Onianwa and Wheelock (2006) in the USA found a positive relationship between a household's food security status and household income.
Larger household sizes are associated with a negative food security status. Larger household sizes require increased food expenditure and competition for limited resources. It was expected that household size would significantly impact household food security. The negative parameter could be a result of an increase in the dependency ratio in larger households. The age of the household head was positively associated with food security. The coefficient for age (B= -.678) was positive and significant at 1%. In a related study, Bashir et al. (2012) found that an increase of one year in the age of household head decreases the chances of a household to become food secure. A study by Omonoma & Agoi (2007) in Nigeria found an inverse relationship between the age of household head and food security. The results of this study seem to augur with a study by Arene and Anyaeji (2010) who concluded that the increased age of the household head had a positive effect on food security status.
The gender of the household head had a positive impact on the food security status of the households. In particular, the female gender had a positive impact on household food security. Among the food insecure households, 50.9% of the household heads are male, while 49.1% are female. These `percentages are in line with the food secure households where male-headed households constitute 50% of the respondents. The importance of the gender (female) of the head of the household in the food security status of a household might be due to the slightly smaller household size in households headed by females (3) compared to males (4) . The marital status of the respondents was negatively associated with food security. The negative parameter (B= -.571) indicates that with other variables constant, households where the head is married have a higher probability of being food insecure. This result needs to be contrasted with that of the gender of the household head. Female-headed households were found to have a higher probability of being food secure. Of the total sample, 47.2% of respondents were married. The employment status of the household head was also found to be a significant predictor of food security. The coefficient for age (B= .456) was positive and significant at 1%. The problems to urban residents in achieving food security include unemployment, poor health and nutrition, scarcity of land, and high population density. Unemployment rate is considerably high in many urban areas. This calls for employment opportunities among urban residents in order to ensure food security. The educational attainment of the head of the household was not important in explaining the variations in household food security. This might be due to the high unemployment rate (58.1%) among the respondents, resulting in lower returns for education in the market. As a result, education may not help much to improve the food security status of households.
The results of this study can provide useful information for policy-makers in efforts to improve urban household food security in South Africa. Food production at the household level needs to be encouraged in order to ensure increased opportunities of access to food. Improvements in income earning opportunities should also be made. Targeted programs to female-headed households need to be investigated as females bear the brunt of the food insecurity. It is worth noting that a major shortcoming of the methodology used in this study is that it asks whether a household's food expenditure represents a proxy for an adequate nutritional basket. Further research could compare results of various assessment tools and the coping strategies of vulnerable and food insecure households. Information provided through this study is at the household level and is meant to highlight trends among low income households in South Africa.
